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FAILURE .,
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FALLURE G1PECH
L]
END 11Em

FRRONE OIS
(IMMAND AND
INPUIS 10 SPA.
JOINE Wity
RUNAUAY

NI w1
bETLLY Bt
COMLIMICATIONS
TAILURL AND
INITEATE
AUTOBAAK ING .
ARH WITL S10P,
OTHER ABE-DYVE
WAY BE
ANSUNEIATED

If RETURN
DATA ARE 1'§.
1f 0's
RETUANED EEEU
DEIE FLAG WILL
BE ANMUNCIALED.
CX CRI-EE
TAILLRE, LD
OF LINPENG
DURING €MD
EFFECTON
CAPTUME, END
EFFECION AUTD
DRIVE MODE MAY
HOI1 FuUNCTIOM
CORRECILY.

WORST CASE
UNEXPECTED
MOTION, JOINY
RUNAUAY
AUTO BRAKES.

REDUNDANT PATNS
REMAINING
1) AUIOBRAKES
(FOR SAFING IHE
SESTEN).

2} DIRECY
ORIVE AND END
EFFECIDR mAMIIM
DRIVE MUOES
{TOR CORTINUING
OPEARTTONS ).

HURE

SYSTEM: ELECIRICAL SUBSYSIEN
assey e R STYAONYIYY

HDWR ¢ TUNC.

CRITHCALILY

RAVIONALE FOR ACCEPTANCE
271n

STREENS: A-PASS, B PASS, [ -PASS
DESICH FEATURES -
{(MPARAIORS AND OPERATIONAL AMPLIFIERS ARE SIANDARD | IMEAR
INYIEGRALED CINCUETS WIIH MATURF MARUTACTUR I MG PECHMOLOGT |

APPILICATION COMSTARINTS ARG N ALLEHDAHIE Wl IH
SPAR RHS PA GUY .

THE DIVDE AND YRANSISION, UHITH COMPRISE AN OE10- 150 ATOR, ARF
SUBJECTED 10 THE same oukitry AMD APPLITATION CONIRULS AS
APPLIED YO OISTRETE SEMICONDUCIONS .

DISCRETE SEMICONDULIOR DEVICES SPECIHFIED TO AT LEAST THE fX
LEVEL OF WMIL-S-19500, ALL DEVICES ARE SUBSECIED 10
NE-SCREENING BY AN INDEPENDAMI TEST HOUSE. SAMPIES OF AL
PROCURED LDIS/DAYE CODES ARE SUBJECIED [0 ODESTAUCTIVE PHYSICAL
AMALYSIS (DPA) TO VERIFY THE INFEGRITY OF 1HE MANUFAC IURYKG
PROCESSES. DEVICE SIRESS LEVELS ARE, DERATED )M ACCORDAMCE
VITH SPAR-RNMS-PA.O0Y AND VERIFIED BT DESIGN REVIEW,

ALL RESISIORS AND CAPACIIOAS USED IN THE DESIGN ARE SELECIED
TAOM ESTASLISHED RELIABILITY CER) PYPES. LITE EXPECIANCY IS
INCREASED BT ENSURING THAT ALL ALEOVABLE SIRESS LEVELS ARE
DERATED IN ACCORDANCE WITH SPAR-RMS-PA.ODY. AL CERAMIC AND
ELECIROLYYIC CAPACIIORS ARE ROUTINELY SUBJECTED 10

RAD [OGRAPHIC 1WSPECKION.
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CAUSE(S):
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OR AWPLITIER
TAILURE,

SUPLRITDING DAL ;

AN

FALLURE T11CY
L
twe 1w

TRANNELDS
CinanD AND
INFUIS 10 SPa,
JOINT v
RUNALAY,

RCIU ¥l
DEILLY Abt
COMamCATIINS
FALLURE AxD
IHITIATE
AUTOBRAK I NG,
ARM VILL STOP,
OTHER ABE-BYLE
MAY BE
AMNUNCIATED

i1 REJuRN

DATA ARE 1'S,
If 0's
AETURNED EEEL
BIVE FIAG WML
BE AMMUNCEAIED,
€K Cr1-EE
FAILURE,
DF LINPING
DURING END
EffECion
CAPIURE.  EMD
EFLECIOR AUTD
DRIVE HOUE mAY
HOT FUNCTION
CORRECTLY.

11111

WORST CasE
UNEXPECIED
HOTION, JOINT
RUMAUAT,
AUTO BRAKES.

REDUNDANE PAIHS
REKA IHING

1) AUIORAANL
{10R SATING THE
STSIEN).

2) OIRECT
DAIVE AXD {ND
EFFECTR MANULIAL
DRIVF WUES
{FOR CONTIMIING
OPERALIONS Y,

WOWE

ot "

INS 1AL 14 SYSILM: LLECIRICAL SUBSYSIEH
W POtk Mrypee —— — TSNS RGN sesisin _
HOWR F ILNC ﬂl”ml.lf FOR ACCEPRIANL ’

PEAT ]

CRITICALENY SCREENS: A PASS, B PASS, € PASS

ACLEPRANCE 115)8

THE SPA 95 SUBJECTED 10 NHE FOLLOMING ERVIRONMENTAL TESHING AS
AR SAU.

G VIBRATION: {EVEL AND DURATION - REFERENCE TABIE 4

0O THERMAL : PLUS 20 DEGREES € 10 - 25 DEGREES C DURAVION -
1172 CrCLEs

THE SPA 1S THEN LESYED AS PART Of IHE JOTKIS ACCEPTANCE IESIS
AVIBRAYION AND THERMAL VACUUM TESI), .

THE SPA'S/JDINYS UNDENCO RMS SYSIEM 1ESIS (1PSTA RMS

SYNONGBALK AND IPS52 FLAT fLODR VESIS) WHICH VERIFIES VHE
ABSENCE OF JHE TATVURE MOOE .

OUALIFICAIIDH TFSIS

THE SPA 15 SUBJECIED 1O IhE TOLLOMING SRU QUALTFICALION TES)
ENVIRONMENIS. THE SPA WAS ALSO 1ESIED AS PARY OF THE JOIkI
QUALIFICATION T1ESES,

O VIBAALION: LEVEL AND DURATION - REFERENCE TABLE 4

0O SHOCK: 206/11 NS/) AXES (& DIRECTIONS)
O THERMAL VAC: +A) DIGREES C 1D -8 DEGREES C (8 CYCLES)
IXI0**6 torp

HWHIDETY: TESIED WIIH THE SHOULDER JOINT

0 InC: MIL-SID-46% AS WODIFILD BY SU-E 0002 {1g5)
LEOL, €L03, €501, €502, CS04, REOY,
REOZ (M/B), K501}

FLIGHT CHECKOUT

PDRS OPS CHECKLIST (ALl VEMICLES) J5C 18987
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AND
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(oce putst
SUCH THAT
MY 10 $PA
DALA
IRANSIEN 18
s,

CAUSE([S):
(1) 1SoLaton
Of AMPLEFIER
FAILURE.

PROJELE: Sams b LI NSIALLED SISTEN: LECIRICAL SUBSYSIEM
wssev woreetsing Sl Bt Moy — — A LA ShEe
TAITURE ¢r118CY m\n; { FUNC. RATIOMALE Fom ACCEPIANCE
o Fall
END S 1IN AN CaLIY SCREENS: l'P.ISS' B PASS, C-PASS
[RRINEONIS QA INSPRCIIONS
Cowuwo a0 | CCTOTTUTTT
IMPUITS [O SPA.
JOIME Wiy UNTIS ARE MANUACTURED UNDER DOCIMENTED OUALTTY COMIROLS,
RUNAWAY . TH SE CONTROM S ARE EXEALISED THROUGHOUT DESECN
HCIY WiLL PIL{IHIN!H'. Plll‘ul“ﬁ, RECEIVING Pl"xfssluﬂ, ‘lﬂll(llllﬂ,
DHIFCT ARf ASSEMBLY  TESTING ARD SHIPPING OF 1ig UHETS. MANDARORY
[OMsaIMICAT IMS INSPEET) POINIS AR THPLOYED A1 VARIOUS SIAGES Of
FAILURE anp FARRICAY IOM ASSEMBLY AND IESY. GOVERNMEN] SOURCE
INITEAYE 1WSPECTION IS INVOKED AT VARIOUS COMIROL LEVELS.
AUTOBRAK ING .

SUPLRLEDING DAVE:

ARM UL STOP,
DIHER ARE-SIVE
MAT BE

ANMUNCIATED

IF REfurn
OATA ARE t0%,
¥ 0's
AEIUANED EEEU
BIIE FLAG WliL
3£ ANNUNCEATED .
(k CAT-EE
JAHURE, 108§
OF LENPING
DURING EnD
EFrEcTOn
CAPTURE. tND
EFFECTON AuTD
ORIVE WODE MAY
ot FuMCIION
CORRECILY.

VORSE CASE
UMEXPECIED
MOTtON, JOINT
RUNAUNT,
AUTG DRAKES.

REDUNDANT PATKS
REMATHENG

t)  AUIOBRALES
(FOR SAFING WHE
STS1EN),

2) DIRECT
DATVE AND EnD
ETFECIDA MANUAL
DRIVE WOOES
{FOR CONTINUING
OFTRATIONS ).

HUNE

EEE PARTS INSPECTION §$ PERFORMED AS REQUIRED BY .
SPAR-AMS-PA.00Y. EACH EEE PARY IS QUALIFIED AT [HE PART LEVEL
[0 THE REQUIREMENTS OF IHE APPLICABLE SPECIFICAIION. ALy EEE
PARIS ARE 100X SCREENED ANO BURMED 1N, AS & MINJHUM  AS
NEOQUERED a7 SPAR-RMS PA_DOY, BY Ing SUPPLIER . iU[Il'IlUNlIlI‘,
EEE PARIS ARE 100X Re SCREENLD IM ALCORDANCE W{IN
REQUINEMENTS, BT AN INDEPENDEMI SPAR APPROVED TESIING
FACILITY. pek g5 PERIORMED AS REOUIRED §Y PA. 0GOS ON & RAKDOML ¥
SELECHED SX of pamis HANINUM 5 PLECES, MINIHUN 3 PIECES FoR
EACH 100 MUMBER/DATE tCDE OF PARIS lECEIUEIJ.

VIRE IS PROCURED 10 SPECIFICATION MIL-W-22759 R NiL-W 81381
AWD INSPECTED AND PESIED VO WASA JS[MUBQ STANDARD MUMBER 95A.

RECEIVING INSPEC! IOM VERIFIES THAD ALL PARIS RECEIVED ARE AS
IDEMUIFIED IN THE PROCUREMEMT DOCUMENLS  THA! WO PHYSICAL
DAMAGE HAS OCCURRED 10 PARIS DURING SKIPHENT IHAT 1HE
RECEIVING DDCtMENIS PROVIDE ABEQUATE raaceasliry INFORMA D 10
AND SCREENING DAFA CLEARLY IDEMTIFIES ACCEPYABLE PARIS,

PARTS ARE JNSPECIED THROUGHOUT MAMUTAC TURE AND ASSEMBLY AS
APPAOPRIAIE 10 THE MANUFACTURING SIAGE COMPLEMED. [MESE
INSPECTIONS tNCLUDE,

PRINIED CIRCUIT BOARD INSPECYION FOR TRACK SEPARATION, DAMAGE
AND ADEOQUACY OF PLAIED THROUGH KOLES,
COMPOMENRT MOUNT NG IMSPECTION FOR COAREC) SOLDERING, WIng

LOOPENG, SIMAPPING, ENC. OPERATORS AND INSPECTORS T IRAINED

avo CerlirtEo to whsa Wi 5300.4030) SIAMDARD, AS MODIFiED
BY JSC OAR00A.

CONFORMAL COATING INSPECTION FOR ADEQUATE PROCESSING [
PERTORMED USING IRAVIOLET tiGH| TECHHIQUES ,

POST P.C. BO. ENSTALIATION 1NSPECT IOW CLEANLINESS ANp
WORKMANSHI P (SPAR/COVEANMENT REP . MHﬁMORl‘ IMSPECTION POINT)

P.C. 0D, INSIALLAYION INSPE(HOH, CHECK fOR CORARECTK B0ARD
IMSEALLALION, ALIGNHEN] Of BOARDS. PROPER CUNHECTOR CONTACT
MALING, WIRE AOUTING, SIRAPPING Of WIRES EIC.,

PRE - CLOSURE INSPECTIDM, WORKMANSHIP AND CLEANL INESS
(SPAR/GOVERNMENT REP, - MARDATORY INSPECTION POINI)

PRE-ACCEPIANCE IFSY IHSF'H.'II()N. WO THCLIDES an AT Of
LOVER TIER INSPECH IOM (LHPI!IIOM, AS guILY COKIIGURAT ION
VERIPACAN IO IO AS DESIGH EIC., (MANDATORY INSPECTION POINI) .
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3] 241
[ L LT CALIICALETY STUREENS: A-PASS, B-FASS, C-PASS
EARIMERIS ’ N
[UHMAND AND

CAUSE(S):
tY) 150LAI0R
DA AMPLIFIER
FAILURE.

SUPERCIDING DAIL :

INPUIS 10 SPA.
JoiRl i
NUINAWAY

KOV WLy
DEVECT Ame
COMMUNTCAT IONS
FAILUAE AND
[LIRNTEY]:
AUTORRAK ING.
ARM WINL S10P,
OTHER ABE BIIE
MAY BE
ANRUNCIATED

FF RETURN

DATA ARE 1'%,
If 0's
AEJURNED EFEU
PUIE FLAG WL
BE ANNUNCIATED.
X CR? EE
TAILURE,
OF LIWPING
DURING EWD
EFFECICR
CAPTURE, ENC
CFTECIDA AUTOD
DAIVE MCOE MAY
HOT FURCIION
COMRECTLY.,

(111

WORST CASE
UMEXPECTED
MOHIDH, JOINY
RUNAUATY,
AUTO BRAKES.

REDUNDANT PAINS
REMAINING

1) AUTOBRARES
(FOR SAFING IHE
STSTIM},

2) DIntcy
ORIVE ANO EMD
EFFECIOR MAMUAL
ORIVE WIOES
(FOR COMTINUING
OFERATIONS ).

HOME

A TESY READINISS REVIEY CIAR) WHICH RCIVDES VERIZICALIUN 10
1650 PLRSOMNEL, 1ES) HAUMENTS, TEST FOULPHENT CALIRRANIOHS
vALIDATtON sTalus anp HARDUARE CoMTIGORATION IS COMVEMID RY
QUAL EIT ASSIMANLE IN LOMIUNCTIUN Wil EHGERERRING,
RELTABIEAITY, COMPIGURATION COMIROL, SUPPLIER AS APPLICARLE,
AND IHE COVENWENT REPRESENTAIIVE, PRIOR TO IHE SEARI OF ANT
FORMAL TESTING (ACCEPTARCE OR w‘.l”l[‘!llﬂﬂ.

ACCEPIAMCE TESTING (ATP) INCLUDES ANBIEN! PERFORMANCE |
THERMAL AND VIBRAVION 1ESTING, (SPAR/GUVERNMEN! REP.
MANDAROAY tMSPECIICH POINIY.

INTEGRATION OF UMII TO JOINT SRU - INSPECTIONS INCLUDE
GROUNDENG CHECKS, COWNECTORS FOR BENI OR PUSHBACK
COMTACTS, VISUAL, CLEAMLINESS, IMIERCONNECT WIRIWG AND
POVER UP TES] 10 1HE APPRUPRIATE JDINT IHSPECIIOH 1EST
PROCEOURE {11P) EI1C.

JOINE LEVEL PRE-ACCEPIANCE JEST INSPECTION, INCIUDES AN
MIOIE OF LOVER TIER INSPECTION COMPLETION, AS BUELI
COMFECURATION VERTFICATION 10 AS DESIGN Elc.

JOINE LEVEL ACCEPIANCE TESTING C(AIP) ENCLUDFS AMBINET
VILYALION AND THERMAL -VAC TESTING.
(SP.AR/GOVERNHENT REP. - MANDAIOAY INSPECIION POIKI).

SRNS SYSTEMS INTEGRAIION. THE INTEGRAYTON Of MECHANICAL ARM
SUBASSENBLIES AND IHE FLIGHY CABIN EOUIPHENY 10 FOAM THE SRMS.
INSPECT IONS ARE PERFORMED Al EACH PHASE OF tWIEGRATIOW WHICH
INCLUDES GAOUNDING CHECKS, PHAL WIRING CHECKS, WIRING AOULING,
INTERFACE CONMECTORS FOR BENT OR PUSH BALK CONIACIS ETC.

SAMS SYSIENS TESIING - SIROWGBACK AND FLAY FLOOR AMBIENT

g:fl'lllullti TEST. (SPAR/GOVERNMEN) REP. - MAKDAIORY IMSPECTION
Ny
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DESIGMAL DN CAuSE END DIEN CRERNCALRIY SCREENS: A PASS, B-PASS, € PASS
2695 0 CLOCN AND Wol : EARONE VIS FANIRE WISTORY
SINC PULSE 1058 oF Couanp anp | CTUUTTE TRTOM
CIRCUIIS CLOCE PuLsE 1NPULS 1D SPa.
olt & SUCH THAI JOINY Wil THERE HAVE BEEN NO FAJLURES ASSOCIAVED WITH THIS FALLURE
SCHEMAT IC NCIY 10 sea ALINAVAY MOCE ON 1ME SAMS PROGAAM.
2581122 OANA NCIU WiL|
TRANSFER IS DETECT ABE
Losy, COMRINICAT [ONS
FAILURE AND
CAUSE(S): IMIVIATE
(1) 1SMAION AUIDBRAK ING.
Of ANPLIFIER ARM WILL Slop,
FAILURE, DIHER ABE-BIVE
MAY BE
ANMUNC IATED
IF RETURM
DAIA ARE )'s,
IF D'

NETURNED £Fcu
BITE FIAG Wil
BE ANKUMCIATED,
X CAT-EE
FAHLURE, oSS
OF tLInPiING
DURENG END
EFFECION
CAPIURE, END
EFFECIOR AUID
DRIVE MODE MAY
HOL Puwction
CORRECILY.

WORST CASE
UMEXPECTED
MOTIOM, JOrss
RUNAUAT,
AUID SRARES.

REDUNDAME PATHS
REMAHING
1) Auvlosaaes \
(FOR SAFING THE
SYSHEM) .

2) DIREC? "
DRIVE AND €Np >
EFTECIOR MANLAL ' I
DRIVE MIOES . .
(FOR COWTINITENG -
OPERATIDHS ), By
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TRANSFER 1S
1051,

CAUSE{S):
(1) ISOLATOR
OR AMPLIFIER
FAILLRE,

SUPERCEDING DANE

FATLUAE EFFECT
L)
Mo 11EN

ERRONE RIS
COMMAND AND
IWPUIS 10O SPA,
NI WL
RUNAUAY

MCHD WILL
DETECT ANE
COMMMITATIONS
TAILURE AKD
IRITIALE
AUIOBRAKING.
ARM UILL SMOP,
OYHER ARE-S)1E
MAY PE
ANHUNCIATED

IF RFIURN

OATA ARE V'S,
i s
RETUARLD EEEV
BITE FLAG witL
BE AMNUNCIATED.
€K CRI-EE
FAILURE,
Of 1LINPING
DURENG ENOD
EFFECION
CAPIURE, END
EFFECTIOR AUIO
DRIVE MODE MAY
HOL FumcCiiON
CORRECILY.

L0%s

WORST CASE
UNEXPECILD
BOTION, JOTNT
NUNAUAT,
AUTO BAAXES.

REDUKDANE PATHS
REMAIMING

1) AUTOBNARES
(UR SATING THE
STSTEN).

2) OIRECT
DAIVE AND EMD
EFPECIUR MANUAL
DATVE MUODES
{FOR CONTINUING
OPERAVIINS ),

NOME

STSTEM: EL
nss-r wll

Eay tusial

Eave pockd lﬂpnnrr——“—

HOWR 7 PUNC. '
PIALl

[llll(lllll‘ STRETNS:

A-PASS, B PASS, [ PASS

mltllllllli EFILCES

JOINY AUNAWAY, AUTOBAARES, CAKNOI USE (OMPUIER SUPPORMID
WIOES. DIRECT DRIVE AND BACKUP AVAILABLE. ARM WIIL NOT S1ow
AUIOW TICALLTY IF AW UMDEIFCTED FAILURE OF ITHF AUIO BRAKES
SYSTEM HAS PREVIOUSLY DC{URRED.BRAKES CAM BE APPLEED
MANLIALL Y

CREW ACTEIOM

APPLY BRAKES. 1ISE DIRECY DRIVE.

(I!U TRAINING

THE CREW WIIL 8E IRAIMED TO ALUAYS UDBSERVE WHEIHER IHE ARM
IS RESPOHDIHG PROPERLY TO COMMANDS, IF 11 ISH*I,

WISSIOM COMSTRAINE

OPERATE UNDER VERNIER RAIES WITHIN 10 FI OF SIRUCTURE.

THE OPERAIOR MUST BE ABLE 10 DETECT 1WAT THE ARM/PAYLOAD IS
RESPONDING PROPERLY 10 COMMANDS VIA WINDOM AKDSODR CCIV
VIEUS DURING ALL AAM OPERATIONS,

OMASD OFFILENE

VERIFT ABE COMMUNICATION,

OMRSD DML IME INSTALLALION

VERIIY KO ABE COMMUMICAIION FAIILRE .

RISIEEN L

-

’E
e

APPLY BRAKES.
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